Objective Discharge against medical advice (DAMA) from the emergency department (ED) accounts for 0.1% to 2.7% of all ED discharges. DAMA carries a risk of increased mortality and readmissions. Our aim was to investigate the general characteristics of DAMA patients and the differences between them and non-DAMA patients.
INTRODUCTION
Emergency departments (EDs) provide acute medical care and decisions to admit or discharge a patient are made within limited time constraints. At times, patients refuse medication, further evaluation, or hospital admission against medical advice. Reasons include conflict with staff, dissatisfaction with hospital care, a past medical history of substance abuse, inability to pay hospital expenses, psychiatric problems, conflicts between carers and patients, lack of significant clinical improvement, beliefs in traditional medicine, long waiting periods, and patients' place of residence. [1] [2] [3] [4] [5] [6] Cases where patients leave the hospital against medical advice are referred to as discharge against medical advice (DAMA). DAMA from the ED accounts for 0.1% to 2.7% of all discharges [6] [7] [8] [9] and does carry potential risks. Some studies have reported that DAMA can increase the risk of mortality and of hospital readmission. 1, 4, 6, [10] [11] [12] Baptist et al. 1 showed that DAMA patients with asthma had a higher risk of readmission, and Fiscella et al. 4 found a high rate of mortality among DAMA patients with myocardial infarctions or unstable angina. The human rights of patients who want to self-discharge and the obligations of doctors to continue medical care are contentious issues. 13 Cost of hospitalization associated with DAMA are up to 50% greater than those where discharge is authorized by clinicians, 14 and health care providers are confronted with ethical and legal difficulties, in addition to the increased burden on public health resources. 13 Many studies have identified the prevalence and risks of DAMA, however, the DAMA rate remains unchanged. The aim of the present study was to determine the characteristics of patients who were discharged against medical advice from the ED in Korea to help reduce poor outcomes and the economic burden.
METHODS

Design and setting
A cross-sectional retrospective study was conducted. This study included admissions to the ED in 138 sentinel hospitals from January 2010 to December 2011. We reviewed data from the National Emergency Department Information System (NEDIS), which is controlled by the National Emergency Medical Center. The NEDIS is a computerized system that tracks the progress of ED patients from their arrival to treatment, and enables data to be updated in near-real time. 15 The NEDIS dataset includes the type of hospital and patient gender, age, and level of consciousness upon arrival, type of health insurance, trauma or non-trauma status, diagnosis, and patient outcome. The hospital system is divided into 3 levels, namely, 16 regional emergency medical centers (REMCs), 118 local emergency medical centers (LEMCs), and 4 specialty care centers (SCCs). One REMC is allocated to each metropolitan city or province according to the distribution of the medical infrastructure, demographics, and population. General hospitals within a geographical area may be designated as a REMC. A LEMC is established by the governor or mayor to provide local people with access to the medical facilities and services according to the Emergency Medical Service Law. The LEMCs are distributed as follows: one center per 1 million people in metropolitan and major cities, and one center per 0.5 million people at the provincial level. A SCC status is assigned by the Minister for Health, Welfare and Family Affairs to general hospitals with the approval of governors and mayors. SCCs treat patients with trauma or burns or who are under the influence of poisonous substances.
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The DAMA cases were extracted from the disposition variables after the ED treatment. The AVPU (alert-verbal-painful-unresponsive) scale was used to determine the patient's level of consciousness. Insurance policies were classified into Medicare, Medicaid, auto insurance, workers' compensation insurance, private insurance, self-pay, and other types of insurance. Diagnoses were categorized into 22 chapters based on the international statistical classification of diseases and related health problems 10th revision (ICD-10). 16 Admissions for non-medical purposes, such as the issuing of certificates and records were excluded.
DAMA vs. non-DAMA patients
Subjects were categorized into 2 groups, namely, the DAMA group and the non-DAMA group. We compared these groups with respect to age, gender, trauma or non-trauma status, type of hospital, insurance, initial level of consciousness, and diagnosis. As SCCs are referral hospitals for specialty care, most patients visit with the thought of admission and further work up. Therefore, we did not count DAMA rates from SCCs according to hospital type. Insurance status was classified as the presence (selfpay) or absence of medical insurance. To analyze the factors affecting DAMA, subjects were stratified into the following age groups: the pediatric group (18 years or younger), the youth and middleaged group (19 to 64 years of age), and the aged group (65 years and above).
Statistical analysis
Statistical analysis was conducted using IBM SPSS ver. 19.0 (IBM Corp., Armonk, NY, USA). Descriptive analyses were performed to evaluate the general characteristics of the patients. Student's ttests were used to compare the ages between the DAMA group Patients who leave against medical advice and the non-DAMA group. Chi-square tests were used to analyze categorical variables, such as patient gender, type of hospital, insurance status and initial level of consciousness. A multiple logistic regression analysis was performed to determine independent predictors of DAMA according to age group. We constructed a multivariate model using variables selected from the univariate analysis, including gender, insurance status, trauma, initial mental state, the type of hospital, and the diagnosis group by the ICD-10 chapter.
RESULTS
General characteristics
A total of 8,352,652 cases were registered in the NEDIS dataset from 2010 to 2011. Of these, 8,000,529 cases were chosen for further analysis. Patients who visited LEMCs accounted for 80.40% of the total, while those who visited REMCs accounted for 15.26%. The median age was 35.15 years and, 4,264,701 (53.31%) subjects were male. The number of patients who left against medical advice was 222,389 (2.78%). The number of trauma patients was 2,219,641, accounting for 27.74% of the total. A total of 7,750,478 (96.87%) patients were alert when they visited the medical center. We identified 5,577,472 (69.71%) patients who were discharged following successful treatment in the emergency room while 1,698,129 (21.23%) patients were admitted for further investigations or treatment (Table 1) .
Comparison between the DAMA and Non-DAMA patients Table 2 presents the characteristics of the DAMA and non-DAMA patients. The mean age of patients in the DAMA group (43.84 ± 23.01 years) was significantly higher than that of patients in the non-DAMA group (34.75 ± 25.47 years). The univariate analysis revealed a statistically significant correlation between the rate of DAMA and the following variables: male gender (P < 0.001), selfpay status (P < 0.001), admission to a local emergency medical center (P < 0.001), and trauma admission (P < 0.001). The male rate among DAMA patients was 54.98%, which is 1.072-fold higher than that among non-DAMA patients (53.26%). Trauma patients self-discharged at a rate 1.126-fold higher than that of non-DAMA patients, at a rate of 30.11%. There were more DAMA cases at LEMCs than at REMCs (unadjusted odds ratio [OR], 1.215). High rates of DAMA were observed among patients without medi- Values are presented as number (%) or mean ± standard deviation.
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cal insurance. The DAMA rate was higher in patients who were responsive to pain or voice on admission to the ED than in those who were alert. In cases categorized as ICD-10 chapter 3, 4, 5, 6, 9, 18, and 20 diseases, the DAMA rate was significantly higher, particularly amongst patients with mental and behavioral disorders (chapter 5). The confounding factors of gender, trauma, type of hospital, status of medical insurance, initial level of consciousness and diagnosis group were adjusted according to age groups. Self-pay status (adjusted OR [aOR], 1.573), LEMC admission (aOR, 1.327), trauma admission (aOR, 1.183), response to voice (aOR, 1.722) and pain (aOR, 1.381), and ICD-10 chapter 4, 5, 6, 9, 11, 13, 14, 15, 16, 17, 18, 19, 20 diseases were predictors of DAMA in the pediatrics group. In the youth and the middle-aged group, male gender (aOR, 1.201), self-pay (aOR, 1.836), LEMC admission (aOR, 1.251), trauma admission (aOR, 1.307), initial response to voice Subjects from specialty care centers were excluded.
Patients who leave against medical advice (aOR, 2.272) and pain (aOR, 1.569), and ICD-10 chapter 3, 4, 5, 6, 9, 11, 18, 20 diseases were found to be predictors of DAMA. Among the aged group, male gender (aOR, 1.093), LEMC admission (aOR, 1.241), trauma admission (aOR, 1.098), initial response to voice (aOR, 1.262) and pain (aOR, 1.060), and ICD-10 chapter 3, 4, 5, 6, 9, 10, 13, 18, 19, 20 diseases were found to be predictors of DAMA (Table 3) .
DISCUSSION
Patient complaints about poor communication with health professionals or the high costs of hospitalization are well recognized in clinical practice. Some patients believe that their health improves following admission to hospital, whereas others are dissatisfied with their treatment. For a number of reasons, patients return home against medical advice despite the high risks of readmission and mortality. The DAMA rate in EDs is approximately 1% to 2% of admissions, which is similar to the DAMA rate in hospitalized patients. 3, 8, [17] [18] [19] [20] The current study reveals that the incidence of DAMA and the higher prevalence among males are comparable to statistics reported in the literature. The mean age of DAMA patients in Korea (43.84 years) was similar to that in other countries; however, the mean age of non-DAMA patients was significantly younger than that in previous reports. 3, 13, 18, 21 Subjects were divided into three groups according to their age. The discharge of pediatric patients is usually determined by their parents, while in aged patients, discharge is generally influenced by their caregivers. Accordingly, DAMA factors were analyzed according to age group. Certain infectious and parasitic diseases (A00-B99) Neoplasms (C00-D48) Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism (D50-D89) Endocrine, nutritional and metabolic diseases (E00-E90) Mental and behavioral disorders (F00-F99) Diseases of the nervous system (G00-G99) Diseases of the eye and adnexa (H00-H59) Diseases of the ear and mastoid process (H60-H95) Diseases of the circulatory system (I00-I99) Diseases of the respiratory system (J00-J99) Diseases of the digestive system (K00-K93) Diseases of the skin and subcutaneous tissue (L00-L99) Diseases of the musculoskeletal system and connective tissue (M00-M99) Diseases of the genitourinary system (N00-N99) Pregnancy, childbirth and the puerperium (O00-O99) Certain conditions originating in the perinatal period (P00-P96) Congenital malformations, deformations and chromosomal abnormalities (Q00-Q99) Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (R00-R99) Injury, poisoning and certain other consequences of external causes (S00-T98) External causes of morbidity and mortality (V01-Y98) Choung Ah Lee, et al.
Trauma, hospital type, status of insurance, and initial level of consciousness influenced DAMA rates across all age groups. The current study showed that the DAMA rate among patients admitted with trauma was higher than that among patients with nontraumatic medical conditions. Many studies have indicated that alcohol or drug abuse is a predictor of both DAMA and injury. 22 DAMA in injured patients is thought to be influenced by alcohol consumption. Duffy 23 found that patients admitted to rural hospitals were more likely to leave against medical advice than patients admitted to urban hospitals. This is consistent with our finding that the DAMA rate in LEMCs was higher than that in REMCs as every REMC in Korea is located in an urban area. The inability to pay for hospital expenses is one important reason for leaving an ED and is the most common cause of the high DAMA rate among patients without insurance. 6, 21, 24, 25 There were more DAMA cases among patients who responded to verbal or painful stimuli compared with those who were mentally alert. We speculate that people under the influence of alcohol or drugs became conscious as time passed. An important characteristic of this study is that we analyzed the distribution of DAMA cases according to the ICD-10 diagnosis codes. In ICD-10 chapters 4, 5, 6, 9, 18, and 20, the DAMA ratio was high in all age groups. Chapters 4 and 6 were endocrine, nutritional, and metabolic diseases (ICD-10 code, E00-E90) and diseases of the nervous system (ICD-10 code, with G00-G99). We postulated that patients with chronic diseases refused to remain in hospital for a long time. Patients with mental and behavioral disorders (ICD-10 code, F00-F99; chapter 5) had the highest risk of DAMA, which is consistent with previous studies. 9 In the pediatric group, the DAMA rate was 8.577 times higher, which was significantly high. Additionally, diseases of the circulatory system (ICD-10 code, I00-I99; chapter 9) were associated with a high risk of DAMA, consistent with previous studies. 4 Interestingly, chapter 18 (symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified; ICD-10 code, R00-R99) and chapter 20 (external causes of morbidity and mortality; ICD-10 code, V01-Y98) were also associated with a high risk of DAMA. The variable of diagnoses is based on the first impression by physicians. Sometimes physicians record patients' diagnoses before they have completed work-ups. In these cases, ICD codes are recorded as R00-R00 or V01-Y98 based only on symptoms, signs, and injury causes. According to one study, intentional injuries (ICD 10 code, X60-Y34) are closely associated with DAMA. 26 Complications of medical and surgical care (ICD 10 code, Y40-Y84) influence patient satisfaction with treatment. We postulated that the DAMA rate in ICD-10 chapter 20 is related to injuries and complications. Some ICD-10 chapter groups showed high DAMA rates in a specific age group, not in all age groups. The aged group with diseases of the respiratory system (ICD-10 code, J00-J99; chapter 10) showed a high DAMA rate (aOR, 1.168) compared to the pediatric and the youth and middle-aged groups. This is because many aged patients have chronic respiratory disease which, as with other chronic conditions, is associated with an increased DAMA rate. The DAMA rate in the pediatric patients with congenital malformations, deformities and chromosomal abnormalities (ICD-10 code, Q00-Q99; chapter 17) is high (aOR, 3.727) because parents who have taken care of their infants for a long period of time are less likely to comply with doctors' directions. This study has the strength of a large-scale investigation overseen by a national organization. We successfully obtained objective data minimizing any bias associated with single center studies. Nonetheless, this study has two main limitations. Firstly, it identifies patients who left the ED against medical advice on the basis of a final diagnosis and a limited set of administrative data. We need more information to explain why patients leave, how DAMA can be prevented, and whether there are any negative outcomes for these patients. Secondly, we used only one primary diagnosis, even though patients may have two or more diagnoses. For example, trauma injuries can be classified according to the mechanism of injury or its effect. Our registry did not prioritize between mechanisms and results. Therefore, this study showed that chapter 19 diagnoses (ICD-10 code, S00-T98) are not related to DAMA, while trauma was a predictor of DAMA.
Furthermore, the chapter classification based on the ICD-10 code is not specific enough for individual diseases. A more detailed classification by disease may be necessary to further characterize DAMA factors. Finally, to predict DAMA using our logistic regression analysis model, external validation with the NEDIS dataset, over another year, is required.
In conclusion, we identified the general characteristics of DAMA patients and differences between the DAMA and non-DAMA groups. The risk factors for DAMA across all age groups were self-pay status (no insurance), response to voice or pain, trauma, admission at a local emergency medical center, and older age. According to the ICD-10 disease groups, there is a high risk of DAMA among patients who have immune, endocrine, psychiatric, neurological, circulatory diseases, and external causes of morbidity and mortality. This study will be utilized as a basis for improving patient outcomes and minimizing the economic burden.
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